Because most traffic accidents are caused by the human factor, intervention programs should work to prevent and reduce these fatal incidents by focusing on drivers. The human factor relates to aspects of risk that are controlled by people, for example, whether or not people follow driving rules, their attitude and behavior while driving, and so on. Furthermore, road users´ perception of risk influences their driving behavior. As a result, this study investigates the key factors that affect drivers' risk perception. A survey involving a Stated Preference experiment was created to collect information about drivers' risk perception of five behavioral factors. The University of Granada (Spain) provided the researchers with student email addresses, which were used to complete a total of 788 online surveys. Additionally, a stratification of the sample was developed for calibrating different Ranking Ordered Logit models, which permit the identification of differences among the key factors influencing the risk perception of the surveyed drivers. The results obtained demonstrate that not following passing rules and distracted driving are the most influential factors on drivers' risk perception, while speed limits were found to produce a low impact on drivers' risk perception. Moreover, models´ results show some interesting differences in risk perceptions of drivers of differing gender and driving experience.
Introduction
According to the World Health Organization (WHO, 2009) , traffic accidents are the second leading cause of death for people between the ages of 5 to 29, and the third leading cause of death for people between the ages of 30 and 44. Traffic accidents produce 1.27 million deaths and between 20 and 50 million traumatisms every year. Different factors related to the driver, the infrastructure, the vehicle and the weather conditions are involved in the cause of accidents. However, the majority of traffic accidents, 70% to 90% (Luna Blanco, 2013) , are caused by the human factors such as drivers´ unsafe attitudes while driving.
Certainly, road users' perception of risk in the driving environment influences their driving behavior and task performance (Wang et al. 2002) . The perceived risk generates the degree of caution that people apply to their behavior and causes variation in their actions regarding their personal health and safety. Luna Blanco (2013) differentiates between risk and danger by explaining that risk is related to the human factor by involving human responsibility, whereas danger is defined as an external factor to a person. This distinction allows us to develop intervention programs in order to prevent and reduce traffic accidents by focusing on risk rather than danger.
The particular subject of risk perception while driving has been studied and reported in the existing literature. For example, Noland (1995) demonstrated how risk perception changes with the mode of transportation. Additionally, Wang et al. (2002) studied the relationship between this type of risk perception and geometric characteristics of the road and traffic. Moreover, Iragüen & Ortúzar (2004) and Rizzi & Ortúzar (2006) studied drivers' willingness to pay for reductions in fatal accident risk in order to apply this monetary measure to transportation project evaluation.
Stated Preference (SP) experiments constitute an effective way to collect drivers' risk perceptions while driving by having them evaluate the risk of a hypothetical driving situation as a whole, while also having them consider different risk factors simultaneously. As a result, their response provides a more accurate measurement of the actual magnitude of the influence of each attitudinal factor on overall risk perception. In fact, several previous researchers in this area have demonstrated the effectiveness of this technique by using SP experiments for their analysis of risk perception (Wang et al., 2002; Iragüen & Ortúzar, 2004; Rizzi & Ortúzar, 2006; Eboli and Mazzulla, 2008) .
Therefore, the main goal of this research is to investigate drivers' risk perception considering only the factors related to their attitude while driving by utilizing data collected with a SP experiment, which was designed in a previous work by Cardamone, Eboli and Mazzulla (2014) . This survey was implemented by using new data collection methods, such as an online survey. This web-based sampling method has been successfully used to conduct SP experiments (Iragüen & Ortúzar, 2004; Rizzi & Ortúzar, 2006) . Then, in order to understand drivers' behavior and determine the impact of different attitudes on their risk perception, a discrete choice model was used to calibrate the collected data. Moreover, due to the fact that different drivers can perceive different factors as key elements for influencing the risk of an accident, a specific analysis focusing on certain determined groups of drivers was completed. These groups included males versus females and also three groups of drivers stratified according to the number of years owning a drivers license (from 0 to 7 years, from 8 to 22 years and from 23 to 47 years).
After the introduction above, this paper is structured as follows: Section 2 describes the design and implementation of the survey and the approach used for determining the factors that most influence risk perception. In Section 3, the main characteristics of the collected sample are displayed. Additionally, in Section 4, the outcomes obtained from calibrating the discrete choice models are discussed, providing a comparison among the different models. Finally, the paper concludes with Section 5, presenting the main conclusions of the research.
Methodology

Survey design and implementation
The survey designed for this research consisted of four sections. The first section was targeted towards collecting data regarding the socio-economic characteristics of the respondents. Specifically, the people surveyed were asked for information concerning age, gender, employment (status, sector and occupational status), monthly net income of their household, and number of members of their household.
The second section of the questionnaire concerned the respondent's driving behavior, and it is composed of multiple-choice questions asking about drivers' tendency to be distracted while driving, to drive after drinking alcohol, to drive under the influence of medications of drugs, to follow the driving rules (such as the use of safety belt, speed limits and rules of overcoming another car) and the driver's normal psychological state while driving. Finally, information about the possible suspension or revocation of the drivers license was collected.
The third section of the questionnaire collected information related to the experience of the driver in terms of years they have had a drivers license and the average kilometers covered in their last 3 years of driving, car crashes caused by the respondent in the last 3 years, and the consequences of the worst accident that she/he ever had (neither personal injury nor material damage, only material damage, personal injury, and dead persons.
The fourth section concerns the analysis of potentially dangerous driving situations using an SP experiment. The SP task considers 5 factors, each divided into two levels (see Table 1 ). Thus, the equivalent full factorial design had 32 alternatives (2 5 =32). These alternatives are hypothetical driving scenarios described by the five-attitudinal factors Respect the speed limits, Respect the safe distance, Respect the passing rules, distraction of the driver and personal conditions while driving. 4 choice sets of driving scenarios were developed, each of them grouping 4 driving scenarios. The respondent was asked to rank the 4 driving scenarios of each choice set. This ranking was based on their perception of the accident risk in the given context, with the first ranking corresponding to the scenario they viewed as the most dangerous situation and the fourth ranking corresponding to the scenario they viewed as the least dangerous situation. The SP exercise was an unlabeled experiment; therefore the four scenarios in each choice set were labeled Scenario A, B, C and D independently of their characteristics.
Following the work of Cameron et al. (2010) , we decided to ask the respondents for a subjective difficulty evaluation of the ranking task, in order to assess if road users were able to easily perform this task. This question was measured using a 5-point Likert scale from 1-Very easy, to 5-Very difficult. Regarding the implementation of the survey, we developed an on-line method via the SurveyMonkey tool (an web-based platform for designing surveys), which we used to collect responses for approximately two weeks (from 3 rd of June to 16 th of June of 2013). The on-line questionnaire was distributed using email lists provided by the University of Granada. These email lists contained the students and staff's email addresses. An email was sent including the link to access to the on-line survey and information about the objectives of the study and the department that was conducting the research (the Department of Civil Engineering at the University of Granada). A second email was sent one week after the first one and acted as a reminder, repeating the information included on the first email. In addition, as compensation for participating in the study, an electronic device was raffled among the respondents.
Discrete Choice Modeling
The rank exercise, where the respondent is asked to rank 4 scenarios from the most dangerous to the least dangerous, can be explained by the random utility theory. A full rank of J alternatives is a preference ordering that can be written as (Cicia & Del Giudice, 2002) :
Where, U represents utility. ξ represents the profile of attributes. The number in the superscript indicates the rank. And the subscript j indicates the generic alternative.
It is assumed that the respondent breaks down the task of ranking J alternative products into a sequence of J-1 choices, and he/she selects the product profile associated with maximum utility in each choice occasion (Hess & Jopson, 2013) .
The Ranking Order Logit (ROL) model is a tool used under these situations, in which you have a ranking of items, as opposed to knowing only the most preferred item (Long & Freese, 2006) . Therefore, this model is calibrated by using the extra information of all the ranks of the ranking task. The formulation of this model is possible only by making strong assumptions; one of which is the well-known Independence from irrelevant alternatives (IIA) assumption. Attempts to relax this assumption can lead to complicating the computation of the model and difficulty in problems of identification. Therefore, we consider that it is reasonable to employ the ROLM as an approximation of what may sometimes be a more complex phenomenon (Allison & Christakis, 1994) , and we used the ROLM to analyze drivers´ risk perception.
As stated by Cicia & Del Giudice (2002) , the deterministic part of the utility may be written as:
( 2) Where vj,n refers to the observable component of the utility of individual n from alternative j. βh is a parameter that can be estimated and that indicates the effect of attribute h on individual utility. Last, xj,h,n is the attribute h under alternative j observed by respondent n and which value is known. Finally, the expression of the model can be stated as:
Where x is a row vector (1 x h) of attributes parameters. Therefore, the attributes of the rank experiment will compose this vector x of alternative-specific variables. The vector of estimated parameters can be derived with the maximum-likelihood method. These estimated parameters represent the effect of the attributes on the utility. In fact, with we can derive percent change in odds that can be interpreted as an indicator of the underlying drivers´ risk perception. Furthermore, it describes how each attribute affects risk perception individually.
Therefore, the ROL model is the model proposed in this research for assessing the relationships between drivers' behavior and their risk perception. A total of six models have been calibrated in order to determine the main differences in the key factors affecting drivers' risk perception among different groups of drivers: one model for the global sample, two for comparing males versus females, and three for comparing people with varying numbers of years owning a drivers license (from 0 to 7 years, from 8 to 22, and from 23 to 47 years).
Sample characteristics
The survey was conducted in Granada (Spain) and collected a total sample of 788 interviewees through an online questionnaire. Table 2 describes the parts of the survey, regarding the socio-economic characteristics of the respondents and the information related to their driving behavior and their driving experience. The sample was made up of almost the same number of males (53.81%) as females (46.19%) . Most respondents were between the ages of 18 and 25 (61.17%). In fact, the majority of the sample was students (69.42%) and a smaller portion was employed people (24.87%). Moreover, most of the participants possessed a bachelor's degree (44.04%). Additionally, most of the people who declared information about their income had a net family monthly income between 1,001 and 2,000 euros (32.23%).
According to the driving behavior, most respondents stated that sometimes (47.08%) or often (34.39%) they do other activities related to driving while they are driving such as check the gas level, speed and temperature. More than half of respondents stated that they never use their cell phone while driving (54.70%). However, a 78.81% of
the sample affirmed that sometimes they get distracted somehow. Additionally, most respondents stated that they never drive after they had an alcoholic drink (78.43%), they always use a safety belt (97.97%), and they always respect passing rules (90.10%). Furthermore, most of the people declared that they often respect speed limits (57.99%), and a 51.90% of the sample declared that sometimes they drive under not optimal personal conditions such us under the influence of drugs, medicines, sleepiness and stress. Finally, the majority of people affirmed that they have never lost points from their drivers license (92.51%) and that police have never suspended their driver license (98.48%).
The information related to the driving experience showed that a significant majority of respondents held their drivers license for less than 7 years (67.51%). This finding appears mainly because most of the participants were between the ages of 18 and 25 and they were university students. The majority had not had an accident in the last three years while they were driving (88.07%), and the consequence of the worst accident that respondents had ever had is generally just material damage (22.08%). Additionally, more than half of the sample stated that they covered up to 10.000 km on average in the last three years (56.60%). The results of the Stated Preference Experiment are summarized in Table 3 , indicating which was the most frequent rank for each scenario of all choice sets. The four scenarios in each choice set were labeled Scenario A, B, C and D independently of their characteristics. The scenarios that were considered to be the safest scenarios in a choice set by the greatest number of respondents were Scenario C in Choice Set 2 (67.89% of the sample agreed) and Scenario B in Choice Set 1 (65.10%). Scenario B in Choice Set 1 describes a driver who is distracted but follows the safest level of the remaining four factors, and Scenario C of Choice Set 2 consists of a driver who drives under not optimal personal conditions but follows the other four factors' safest level. On the other hand, it is worth noting that the Scenario A of the Choice Set 4 is considered as the riskiest scenario by 72.59% of the sample. This Finally, the average perception of difficulty of each ranking exercise showed that respondents stated more often that their perceived level of difficulty was "3-Neutral", with an average subjective difficulty for the whole sample higher than 3 (in a 5-point Likert scale) for all the choice sets. Furthermore, it should be highlighted that respondents tended to perceive the first ranking task as more difficult than the subsequent ranking tasks (average value of 3.30, 3.18, 3.23 and 3.14 respectively).
Model Results
Six different models were calibrated in order to determine which were the most influential variables in drivers' risk perception: one for the global sample, two for comparing males versus females, and three for comparing people with different driving experience regarding to the years owning the driving license (from 0 to 7 years; from 8 to 22 years and from 23 to 47 years). Table 5 shows the estimated parameters for the ROL model calibrated with the overall sample. N represents the number of observations collected by the SP experiment, indicating the number of choices made by 788 drivers who carried out four ranking exercise. Since this ranking exercise consists on four observations (choices), the experiment results are based on 12,608 total observations (788 x 4 x 4). The model is satisfying with significant coefficients (at a 0.1% level) for all the explanatory variables, and adequate values of the chi-squared test (p-value), which allow us to reject the null hypothesis that all the coefficients associated with independent variables are simultaneously equal to zero. The coefficients of the five attributes considered in the SP experiment are positive (column b), reflecting that a change from the safer level of the attribute (for example, Respect the speed limits) to the worst level (Not respect the speed limits) results in an increase in the probability of ranking that alternative as riskier. In order to better interpret the coefficients of the explanatory variables, we have calculated the odds-ratio expression, which is the base of the natural logarithm e raised to the power of the estimated coefficients respectively (e^b). We used the odds-ratio for estimating the percent change in the Odds (column C.O.) of considering any alternative to be riskier over another alternative, due to a discrete change in that explanatory variable (from the safer level of the attribute to the riskier level). In the later example:
All else being equal, having a scenario with Not Respect the Speed Limits compared to Respect the Speed Limits increases the odds of considering the scenario to be riskier over another scenario by 71.6%, according to the results of the whole sample analysis (Table 5) . Therefore, ROLM is used for assessing the relationship between driving behavioral factors and drivers´ perception of risk, which can be measured as the multiplicative factor in the odds due to a change in the more dangerous level of the attribute, considering all else equal. The most decisive behavioral factors in drivers' risk perception were Rules for passing another car, and Distracted driving, with 147.4 and 119.9 percent change in odds respectively. That is, all else being equal, having a scenario with Not Respect the Passing Rules compared to Respect the Passing Rules increases the odds of considering the scenario to be riskier over another scenario by 147.4%. Additionally, all else being equal, having a scenario with an Inattentive driver compared to an Attentive driver increases the odds of considering the scenario to be riskier over another scenario by 119.9%. On the other hand, Not respect the speed Limits is the least relevant factor (71.6 percent change in odds), which is possibly because drivers thought that speed limits are too conservative and they did not perceive violations of this rule as a dangerous behavior. Finally, Safe distance (88.7 percent change in odds) and Personal conditions (81.3 percent change in odds) are the third and fourth variables in order of relative importance on risk perception, according to the results of the overall sample.
Developing a stratified analysis of the sample can minimize the heterogeneity among people with regards to risk perception. Thus, we can identify differences between females and males by calibrating a ROL model for each group of drivers. Table 6 shows the results from both models, one estimated just with the data of female drivers and the other just with male drivers´ data. Both models are satisfying and their coefficients are positive and significant at a 0.1% level.
The sample is composed of 364 female drivers and 424 male drivers. Women and men show similar risk perception of the proposed behavioral factors. Only Personal conditions and Safe distance, which are the 3 rd and 4 th most valued factors for females, have the inverse order for men. Percent change in odds are generally higher for women than for men, indicating that for women the dangerous level of an attribute produces a higher perceived risk than for men. Therefore, both women and men were more influenced by the factors of Passing rules and Driver distraction, while Speed limits was considered as the least dangerous driving behavior (in congruence with the results of the analysis of the overall sample). Concerning the analysis of drivers with differing levels of driving experience, in terms of the number of years owning a drivers license (0-7 years, 8-22 years and from 23 to 47 years), Table 7 shows the results of the three estimated models. Likewise, these models are satisfying, with positive and significant (at a 0.1% level) coefficients.
It is worth noting that risk perception of The passing rules, Driver distraction and The speed limits tend to be affected positively (in terms of percent change in odds) as drivers have older drivers licenses. For instance, the models' results show that the variable Passing rules has 128.2, 185.5 and 237.4 percent change in odds for groups of respondents holding a driver license for 0 to 7 years, 8 to 22 years and for 23 to 47 years respectively. Likewise, models´ estimates of percent change in odds related to Driver distraction also tend to increase across groups of drivers owning a driving license, however, the differences are specially notable between drivers holding a drivers license for 23 to 47 years and the remaining two group of drivers (118.6, 119.7 and 141.6 percent change in odds respectively). Furthermore, the factor Speed limits tends to be more decisive for groups holding an older drivers license, although there are not considerable differences in coefficient values between the three groups of drivers holding a driver license of differing number of years (70.2, 78.4 and 79.7 percent change in odds respectively). On the other hand, Safe distance tends to be considered as a less important factor across groups of people owning a driver license for more years. Last, Passing rules and Distracted driving are considered to be the most decisive factors among the three groups, in congruence with the analysis in the global sample, and in the females and males samples. Wang et al. (2002) reported that young drivers tend to have a higher indicator of perceived safety (IPS) than older drivers for a given scenario; and that male drivers tend to have a higher IPS than females for a given scenario. In fact, our results indicate similar trends since lower percent change in odds means lower perceived risk and thus, higher perception of safety. Therefore, males in our sample, who generally reported lower percent change in odds than females, might have a higher indicator of perceived safety than females. In this research we consider different groups of drivers with respect to the number of years that a driver has had her/his drivers license instead of stratifying them based on their age (Wang et al. 2002) , although both characteristics tend to represent the same group of people (young people usually have less driving experience in comparison to older people who usually have more driving experience). Additionally, it should be noted that the scenario analyzed by Wang et al. (2002) was a roundabout, whereas we used an interurban road as the driving context. Furthermore, Iragüen & Ortúzar (2004) reported that the value of safety is positively affected if the respondent is a female. Therefore, it is clear that the results reported previously by these authors are in line with the findings of this paper.
Conclusions
Traffic accidents are influenced by several different factors that relate to the infrastructure of the road, the vehicle, the weather conditions and the driver. Drivers' behavior plays a key role in the safety of their driving, as the infrastructure of roads and vehicles has been continuously improved and advanced, reducing their role as significant risk factors. Therefore, understanding driver behavior has become a priority for creating powerful strategies to reduce the number of traffic accidents. Following Wang et al. (2002) , drivers´ perception of risk influences driving behavior. Therefore, examining, in depth, which factors affect risk perception could be the first step in clarifying what motivates different drivers' behaviors.
The present paper used an SP experiment to identify which are the key factors influencing drivers' risk perception of accidents, with five different attributes (related to driving rules and the road user's attitude while driving) varied into two levels of safety either being safe and obeying the rules and safety precautions or not. These factors were used to contextualize the different scenarios in the experiment by describing the driving situations that respondents had to rank. The SP experiment was conducted via an online survey, which was distributed using email lists provided by the University of Granada (Spain).
Six ROL models were used for calibrating the data collected with the survey and to identify differences among some groups of drivers. The results obtained for the overall sample show that the most decisive factors for drivers' risk perception are the Passing rules and Distracted driving. In contrast, the least important factor is the Speed limits. Additionally, these key factors of risk perception (Passing rules and Driver distraction) are also identified as influential on risk perception across the different segments of drivers analyzed (females and males; and those stratified based on the number of years owning a drivers license: 0-7 year, 8-22 years and 23-47 years). However, the main differences identified among the segments of drivers are derived from the grade of influence of each factor. For example, in the case of the females, all the variables with the exception of the Passing rules produced a higher influence on their perception of risk compared to males. Likewise, concerning the number of years owning the driving license, Passing rules and Driver distraction tended to increase their influence on the drivers' risk perception as the driver's experience increased. Specifically, substantial differences in risk perceptions of Passing rules were found across the three groups of drivers holding a drivers license for differing number of years, indicating that Passing rules might be perceived as a more and more important factor by more experienced drivers. Finally, the factor Driver distraction was notably more important for drivers holding a driver license for 23-47 years than for less experienced drivers (0-7 and 8-22 years owning a drivers license).
This research can directly contribute to the improvement of road safety from the perspective of understanding drivers´ risk perception.
